Curcumin (CMN) 
INTRODUCTION
The aminoglycosides antibiotics are so named because they consist of two or more amino sugars joined in a glycosidic linkage to a central hexose nucleus. The incidence of renal dysfunction following aminoglycoside administration ranges from 5 to 26%
(1,2) . Cyclosporine A has been shown to enhance generation of hydrogen peroxide in vitro and enhances lipid peroxidation in vitro and in vivo. Antioxidants have been shown to be protective in cyclosporine A nephrotoxicity. Such collective body of evidence suggests an important role for reactive oxygen metabolites in toxic acute renal failure and may provide therapeutic opportunities of preventing or treating acute renal failure in humans (2-5).
Cyclosporine (CsA) (formerly called cyclosporine A), a hydrophobic cyclic un decapeptide produced by the fungus Tolypocladium inflatum, can be considered the prototype of immunosuppressant that has revolutionized the management of allotransplantation (6) . CsA combines low myelotoxicity with effectiveness in preventing allograft rejection and graft versus host disease as well as in the treatment of various autoimmune and ocular inflammatory diseases (7) . Nephrotoxicity and hypertension are the major adverse effects that often limit CsA treatment following solid organ transplantation and autoimmune diseases (8) . and quenches singlet oxygen (25) . CMN has also been shown to inhibit hydrogenperoxide-induced cell damage (21) . Thus, the current study was designed to examine the possible beneficial effect of CMN in preventing the acute renal failure and related oxidative stress caused by chronic administration of CsA in rats.
MATERIAL & METHODS
Fifty adult male albino rats Rattus rattus (140±l0g) were employed in the present study. They were housed in a well ventilated animal house and kept under the same managerial and environmental conditions. They were fed to appetite on a standard laboratory animal diet and fresh tap water was available at all times (26) . The animals were caged in wire bottom galvanized metal wall boxes. The study included two experiments; the first one was carried out to follow up the changes that could occur in kidney function tests as a result of cyclosporine (CsA) treatment. To achieve that purpose, a comparison was carried out between a group of five normal control rats injected subcutaneous daily with olive oil for 21 days and other five animals were daily injected subcutaneous (s.c.) with cyclosporine (CsA) at a dose of 20 mg/kg/day dissolved in olive oil for the same period (2) . In the second experiment, four comparisons were made between three groups of rats with renal toxicity induced by cyclosporine (CsA) administration, where the first group of animals (ten rats) was left without further treatment (recovery nephrotoxicated group). The second group of cyclosporine (CsA) toxicated rat (ten rats) was treated orally with 15 mg curcumin (CMN) / kg b.wt. The third group of cyclosporine (CsA) toxicated rat (ten rats) was CsA treated orally with 30 mg curcumin (CMN) / kg b.wt. The fourth group animal was non-treated and served as control animal group. All animal groups were divided into two intervals (two and four weeks and five rats in each interval). by ELISA technique using commercial kits (IBL Gesellschaft, Hamburg, Germany).
Data were statistically analyzed using Student "t" test in the first experimental (38) . Moreover, two way analysis of variance (ANOVA) followed by Duncan's multiple range test in the second experiment (39) .
RESULTS & DISCUSSION
In the current study, rat was used as an animal model for induction of acute renal failure by cyclosporine injection at a dose equivalent to that used clinically in man (2) . Further, GSH a major non-protein thiol in living organisms plays a crucial role in coordinating the body's antioxidant defense processes. Results in the current study indicated that CsA administration drastically lowered the levels of GSH in the kidney. Improvement of renal GSH levels in CMN treated rats in comparison to CsA administered rats further demonstrates the antioxidative effect of CMN. CMN has been shown to increase the levels of glutathione reductase in ischemic brains of rats as well as alveolar and human leukemia cell (2,21,57) . The prolonged treatment of CMN also improved the levels of two key antioxidant enzymes SOD and catalase (CAT) in CsA administered rats. Table ( Peroxynitrite anions have been generated by the reaction of nitric oxide with superoxide anion. These peroxynitrite anions oxidize biomolecules, which finally leads to lipid peroxidation and tubular cell damage (77, 78) . Large amounts of nitric oxide can lead to the depletion of cellular ATP which can inactivate enzymes that contain iron-sulfur clusters, such enzymes involved in mitochondrial electron transport (83) . Nitrosylation of sulfhydryl groups or tyrosine residues in proteins may impair the functional properties of these proteins. Nitric oxide damages DNA, and this in turn, stimulates the DNA repair enzyme poly-ADP-ribose synthetase (85) . 
